Primary epithelial tumours in the jaw are an interesting group in that they may be derived from the lining epithelium of the mouth or from that which has invaded the jaw during' the embryonic development of the teeth. The exact origin of these tumours is often debatable, their diagnosis radiologically and histologically not always easy, and their prognosis therefore in doubt.
The morphological possibilities of epithelial tumours of the jaw can only be appreciated if the details of the embryology of the teeth are borne in mind. It will be remembered that the ectodermal lining of the mouth grows into the primitive gum in the form of a solid dental lamina in the seventh week of development. At intervals along this lamina thickenings of the epithelium appear and constitute the enamel organs. At a later stage, as in the 16 weeks' embtyo illustrated in Fig .1 , the enamel organ comes to lie over the mesenchymal dental papilla and has a central core of so-called stellate reticulum, which is a further differentiation of the epithelium, and a marginal layer of columnar enamel-forming ameloblasts. Ordinarily the stellate reticulum, the outer layer of ameloblasts, and the dental lamina disappear by the time the deciduous and permanent teeth are formed, but remnants of this epithelium may occasionally remain and give rise to neoplastic growth at a later date.
It is important to remember that the adult oral mucosa, composed of squamous epithelium, of ectodermal or entodermal origin, has a capacity at least as great as that of the epithelium of the body surface to produce the whole range of epithelial tumours: simple inclusion and retention cysts, squamous cell carcinoma, basal cell tumours of " rodent" type, and adamantinomas. Any of these may invade the jaw and on occasion it is difficult to decide whether the tumour arose from an intraalveolar site or from the mucous surface. In a study over a period of six years of 10 examples of simple dental cysts, 12 adamantinomas, and five intra-alveolar carcinomas, and various carcinomas of the mouth cavity invading the jaw, we have been impressed particularly by the frequency with which a wrong clinical diagnosis has been made and by the hazards of histological diagnosis on small biopsy specimens. A few examples of these different types of epithelial tumour, some benign and some malignant, will serve to illustrate these features.
Benign Epithelial Cysts
Simple periodontal cysts may be derived from epithelial cell nests (of Mallassez) in the area of the periodontal membrane, or from the remnants of the deep part of the developmental dental lamina. They are lined by a very simple squamous epithelium which is often damaged by secondary infection of the fluid or keratinous contents. Toller (1948) has shown that the hydrostatic pressure within these cysts may be as much as 70 con. of water, so it is not surprising that they cause pressure atrophy of the bone in which they are embedded and occasionally become quite large.
A periodontal cyst may also result if the original infection in a periapical granuloma clears up and leaves a cavity which becomes lined by squamous epithelium and contains epithelial debris and cholesterol crystals. There is generally a dense fibrous wall with evidence of chronic inflammation.
Another simple tumour occurring in the jaw is a dentigerous cyst, of which Fig. 2 MalUgnant Epithelial Tumours It is with the invasive or malignant tumours that the chief histological difficulty is encountered because the biopsy specimen may have a deceptively simple appearance. The commonest tumour in this group is the adamantinoma which is generally supposed to arise from the outer layer of ameloblasts of the enamel organ and to be locally invasive. It is characterized histologically by rounded or elongated islands of epithelium with a well-defined margin of columnar cells, similar to those of the enamel organ, and a central area of stellate reticulum which is also epithelial and may contain large or small cystic spaces. They are commonly multilocular and have a " soap-bubble" appearance radiographically, but unfortunately this is not an entirely reliable criterion for diagnosis.
It must be remembered that histologically similar tumours may be found elsewhere in the oral, nasal, and pharyngeal cavities; in the region of the pituitary as components of a craniopharyngioma; and in the tibia and other bones. And areas resembling an adamantinoma are occasionally seen in a squamous carcinoma of the surface skin, so one cannot limit their origin to the enamel organ. A few details of seven selected cases of malignant epithelial tumours of the jaw will serve to illustrate some of the diagnostic pitfalls.
Case Reports
Case 1 (B.T.R. 129).-In 1937 a woman aged 35 had an operation for evacuation of a " dentigerous cyst" of the mandible. Next year there was a local recurrence and the condition was described as an " odontoma ": the cavity was scraped out. In 1942 she was thought to have fibrocystic disease of the jaw and a cyst was removed and the bony walls of the cavity crushed inwards. In 1945 the cyst recurred and a fourth conservative operation was performed.
On November 24, 1947, the left ramus was found expanded and a radiograph showed the characteristic " soap-bubble " appearance of an adamantinoma. The left half of the mandible was completely removed and the patient has remained free of recurrence. The specimen (Fig. 3 The specimen (Fig. 7) showed cystic dilatation and absorption of almost the whole of the ramus and part of the body. The cysts were lined by typical adamantinomatous tissue and the more exuberantly granular areas showed some squamous metaplasia of the stellate reticulum (Fig. 8) Case 4 (B.T.R. 168).-In December, 1948, a man aged 58 was seen with a painless swelling of the right lower jaw of seven months' duration. A radiograph showed several cysts invading the jaw and a diagnosis of adamantinoma was made. The right half of the mandible was removed and replaced by a chondro-osseous graft from a rib. In August, 1951, there was no recurrence.
The specimen contained some five cysts, about 1 cm. in diameter, one extending into the condyle and another into the masseter muscle. They were lined with smooth, pearly-looking epithelium and contained friable keratinous material. Histologically (Fig. 9) there was a uniform lining of squamous epithelium with an orderly rather columnar layer at the base and no suggestion of alveolar arrangement, stellate reticulum, or any other evidence of adamantinoma; and yet it was behaving like an adamantinoma and had that gross and radiographic appearance. It seemed that this tumour must have been present for a very long time and produced no symptoms until it invaded the masseter muscle. The final histological appearance may be interpreted as a complete squamous metaplasia of an adamantinoma, although there is of course no proof that it ever had the characteristic adamantinomatous pattem. The important point is that if complete reliance had been placed upon its histological appearance the invasive nature of the growth would not have been suspected.
Case 5 (B.T.R. 323).-A woman aged 71 had had an ulcer for two years in an edentulous area bf the right maxillary alveolus posteriorly. Radiologically there was absorption of the bony floor of the antrum, and a biopsy (Fig. 10) showed a basal cell carcinoma arising from the buccal mucosa. In April, 1951, the whole of the right maxilla was avulsed from the pterygoid plates and a stent mould covered with Thiersch graft was packed into the cavity. Further histological examination of the tumour showed a remarkable and gradual transition from a basal cell carcinoma to an alveolar epithelial tumour and, in the deeper part, to a perfectly characteristic adamantinoma (Fig. 11) . (Fig. 14) adjacent muscles. There was ulceration of the overlying mucosa, but this had developed ; 8 t t**^^9 \ iD~~~~~~~~~termxinally. Histologically the tumour (Fig. 15) was a poorly differentiated, Grade 3 or 4, %k>^>\ffiSb <.} a s W-4 X * \ > < s squamous carcinoma with a tendency to form %.. Q , alveoli. In some areas (Fig. 16) 
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